Summary: Rocks on the floor of Gusev crater are basaltic in composition, as determined from measurements by the Mars Exploration Rover, Spirit. Based on compositional data, models of the basaltic lavas at the time of their emplacement suggest viscosities of 2.3 to 50 Pa•s, somewhat similar to lunar mare lavas. Morphological data and crater counts derived from the High Resolution Stereo Camera on Mars Express suggest that the lavas flooded Gusev crater at about 3.65 by, thus post-dating older floor materials, such as putative sediments emplaced by Ma'adim Vallis.
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Introduction and Background: Gusev crater was selected as the landing site for the Mars Exploration Rover, Spirit, as part of the "follow the water" theme, based on the assumption that floor materials would include putative sediments deposited from Ma'adim Vallis [1]. However, it was recognized that materials of other origins might also be present [2] , [3] , [4] . Rocks analyzed by the Athena payload on Spirit during its traverse to the Columbia Hills are best characterized as picritic basalts [5] , suggesting that the origin of the upper materials on the surface of Gusev crater (excluding windblown deposits) needs to be reassessed.
Volcanic origins of Gusev floor materials: W e used the compositional data from Spirit to model the viscosities of the analyzed basalts at the time of their eruption and compared the results to modeled viscosities for lunar mare lavas and various terrestrial lavas (Table 1) . Results suggest that the basalts in Gusev crater had viscosities of 2.3 to 50 Pa•s, depending on the amount of crystals and vesicles present during eruption and emplacement. These values for the Gusev lavas indicate that they were more fluid than tholeiitic basalts on Earth, and are more comparable to modeled viscosities of lunar lavas and hiMg Archean basalts on Earth. Morphologies of surface features on the floor of Gusev crater were analyzed using High Resolution Stereo Camera data from Mars Express and other orbiter images. The presence of "wrinkle" ridges similar to mare ridges on the Moon (Fig. 1) , the outlines of possibly buried craters, and the remnants of benches along the margins of the floor unit at the boundary with the crater wall all suggest that the putative basalts were emplaced as thick cooling units, probably erupted in styles comparable to flood lavas on the Moon and Earth [6] , [7] , [8] , [9] , and similar to processes proposed elsewhere on Mars [10] .
Crater size-frequency distributions were obtained for the primary unit on the floor of Gusev crater in which the ridges occur. Using the algorithm of [11] the estimated crystallization age of the putative lavas is 3.65 by. Similar crater counts on the southern flank of the volcano Apollinaris Patera, located just north of Gusev crater, indicate ages of about 3.76 by, suggesting that regional volcanism might have been occurring in this general period.
Conclusions: We suggest that following the impact that formed Gusev, the floor "basement" consisted of impact breccias, melts, and "fall-back" deposits. Subsequently, materials were deposited from flooding by Ma'adim Vallis, presumably by fluvial processes. The proposed fluid basaltic lava flows, indicated by the Spirit compositional data and morphologies seen in orbiter images, thus post date the primary deposits from Ma'adim Vallis and represent the younger materials on the floor, excluding surficial materials such as windblown sands and mass-wasting debris.
